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HQHUJ\DQGHQHUJ\HIILFLHQF\ERWK LQDEVROXWHDQGUHODWLYHVHQVH$OVRDVWURQJVKLIW LVQHHGHG WRRWKHUUHQHZDEOH
HQHUJ\VRXUFHVWKDQELRPDVVDQGK\GUR0DQ\VWXGLHVKDYHDVVHVVHGWKHLQFUHDVHVLQUHQHZDEOHHQHUJ\WKDWZRXOGEH






















SHULRG *URZWK UDWHV FDQ EH XVHG WR H[SUHVV WKH GHSOR\PHQW OHYHO VHH HJ >@ DQG >@ DQG VHHQ DV
LQGLFDWRUVRIWKHSUHVVXUHRQLQIUDVWUXFWXUHVWKDWDUHUHTXLUHGWRVXSSRUWWKHWHFKQRORJLHV7KHUHLVDFOHDULQFUHDVHLQ
WKHJURZWKUDWHVDIWHUZKHQHQHUJ\DQGFOLPDWHSROLFLHVWDNHHIIHFW9LVLEOHLVWKHHQWUDQFHRIZLQGDQGVRODU
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WKHUPDO LQ WKHHLJKWLHVDQGRIVRODU39LQWKHQLQHWLHV,QVSLWHRI WKHKLJKHUJURZWKUDWHVDIWHUWKHVKDUHRI
UHQHZDEOH HQHUJ\ LQ WRWDO SULPDU\ HQHUJ\ XVH KDV RQO\ LQFUHDVHGPDUJLQDOO\ GXULQJ WKH SHULRG  IURP
WR$OWKRXJKJURZWKUDWHVRIUHQHZDEOHHQHUJ\XVHLQFUHDVHGIURP\ULQWKHSHULRGWR
\U LQ WKH SHULRG  QRQUHQHZDEOH HQHUJ\ HVSHFLDOO\ FRDO DQG QDWXUDO JDV H[SHULHQFHG D VLPLODU
LQFUHDVHLQJURZWKUDWHVIURP\UWR\U
7DEOH<HDUO\JURZWKUDWHVSHUSHULRGSHUHQHUJ\VRXUFHDQGIRUWRWDOSULPDU\HQHUJ\XVHEDVHGRQ>@
     1971-2012 
%LRPDVV     1.8 
+\GUR     2.7 
*HRWKHUPDO     7.0 
:LQG    
6RODUWKHUPDO    
3KRWRYROWDLFV    
7LGHZDYHDQGRFHDQ     0.0 
Renewable energy 2.5 2.1 1.5 2.6 2.2 
Other energy use  3.1 2.0 1.4 2.3 2.2 
Total energy use 3.0 2.0 1.4 2.4 2.2 

7DEOHVKRZVFRPSRXQGHGDQQXDOJURZWKUDWHVIRUWKHSHULRGIRUWKH,($ZRUOGUHJLRQVVHH>@IRU
GHILQLWLRQV 6WURQJ UHJLRQDO GLIIHUHQFHV LQ JURZWK UDWHV DUH SUHVHQW SHU VRXUFH 7KH FDWHJRU\ 6RODU:LQG2WKHU
VKRZVE\IDUWKHVWURQJHVWJURZWKZLWK\UJOREDOO\)RUELRPDVVKLJKHVWJURZWKRFFXUUHGLQWKH0LGGOH(DVW




















2(&'$PHULFDV        
2(&'$VLD2FHDQLD        
2(&'(XURSH        
European Union-27 6.3 -0.4 1.6 22.2 5.6 -0.2 6.1 12.1 
/DWLQ$PHULFD        
,QGLD        
&KLQD        
0LGGOH(DVW        
1RQ2(&'(XURSHDQG
(XUDVLD
       
$IULFD        
2WKHUQRQ2(&'$VLD        




HQHUJ\XVH7KHVKDUHRI UHQHZDEOHHQHUJ\ WKHUHE\ LQFUHDVHGIURPLQ WRLQ7KHKLJKJURZWK
UDWHV LQ WKH 0LGGOH (DVW DUH UHODWHG WR WKH YHU\ ORZ DPRXQW  (- RI UHQHZDEOH HQHUJ\ XVHG VHH )LJ 
DPRXQWLQJWRRQO\RISULPDU\HQHUJ\XVHLQXSIURPLQ7KHORZHVWRYHUDOOUHQHZDEOHHQHUJ\
JURZWKRFFXUUHGLQ2(&'$PHULFDVDQGQRQ2(&'(XURSHDQG(XUDVLD\U
7KH UHJLRQVZLWK WKHKLJKHVW VKDUHVRI UHQHZDEOHHQHUJ\ LQDUH$IULFD /DWLQ$PHULFD DQG
RWKHUQRQ2(&'$VLD DQG ,QGLD /DWLQ$PHULFD KDV D KLJK VKDUHRI UHQHZDEOH HQHUJ\XVHPDLQO\ GXH WR
K\GURXVHDQGELRIXHOV$IULFDDQGQRQ2(&'$VLDKDYHKLJKVKDUHVRIWUDGLWLRQDOELRPDVVXVH







































































VWXG\ ZDV XVHG LQ WKH ,3&& ³6SHFLDO 5HSRUW RQ 5HQHZDEOH (QHUJ\ 6RXUFHV DQG &OLPDWH &KDQJH 0LWLJDWLRQ´
655(6ZKHUHORQJWHUPHQHUJ\VFHQDULRVDUHHYDOXDWHG>@7KHVHVFHQDULRVDUHGLYLGHGLQWRWZRFDWHJRULHV
³SSP´DQG³SSP´6LQFHDGHJUHHVWDUJHWLVJHQHUDOO\UHODWHGWRDFRQFHQWUDWLRQRISSPLQ







LQFOXGHG DUH WKH 6KHOO 1HZ /HQV 6FHQDULRV >@ VLQFH WKHVH GR QRW UHDFK D  & WDUJHW DQG WKH *OREDO
(QYLURQPHQWDO2XWORRNVFHQDULRV>@ZKLFKGRQRWLQFOXGHVXIILFLHQWGHWDLO
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.H\FKDUDFWHULVWLFVRIWKHLQFOXGHGVFHQDULRVDUHJLYHQLQ7DEOH)RUFRPSDULVRQUHDVRQVWKHGHJUHHVVFHQDULR
'6 RI WKH ,($(73 LV LQFOXGHG 7KLV LV D EDVHOLQH VFHQDULR WKDW LV EURDGO\ FRQVLVWHQWZLWK WKH:RUOG (QHUJ\
2XWORRN:(2³&XUUHQW3ROLFLHV´VFHQDULR WKDWUXQVXS WR>@,Q WKH*($DQG(73'6VFHQDULRHQHUJ\
UHODWHGJUHHQKRXVHJDVHPLVVLRQVDPRXQWWR*WRQQH&2HTE\FRPSDUHGWRLQLQWKH'6VFHQDULR
%RWK DLP DW VWDELOL]LQJ JUHHQKRXVH JDV FRQFHQWUDWLRQ OHYHOV WR  SSP 7KH *UHHQSHDFH(5(& (5 VFHQDULR
H[SORUHVDKLJKHUOHYHORIJUHHQKRXVHJDVHPLVVLRQUHGXFWLRQWRRQO\*WRQQH7KLVZRXOGLQFUHDVHWKHFKDQFHRI
OLPLWLQJJOREDOWHPSHUDWXUHLQFUHDVHWRGHJUHHV7KH::)(FRI\VVFHQDULRDLPVDWQHDUUHQHZDEOHHQHUJ\
GHSOR\PHQW DQG HQGV XS ZLWK RQO\  *WRQQH &2HT LQ  ,Q WHUPV RI UHQHZDEOH HQHUJ\ GHSOR\PHQW WKH (5
VFHQDULRLVKLJKHVWZLWK(-FRPSDUHGWRLQWKH(73DQG*($VFHQDULRV::)LVLQWKHPLGGOHZLWK
(-7KH*($FRQVLVWVRIWZRWUDMHFWRULHV(IILFLHQF\DQG6XSSO\7KH(IILFLHQF\WUDMHFWRU\IRFXVHVVWURQJO\RQ
HQHUJ\ HIILFLHQF\ LPSURYHPHQW DQG KDV D PRUH PRGHUDWH SULPDU\ HQHUJ\ XVH RI  (- LQ  7KH 6XSSO\








,($\HDU2012    
,3&&655(6SP 1$ 1$ 1$ 
,3&&655(6SSP 1$ 1$ 1$ 
,($(73'6    
,($(73'6    
*UHHQSHDFH(5(&ER 2012    
::)(FRI\V    
*($(IILFLHQF\    
*($6XSSO\    

)LJVKRZVWKHDEVROXWHDQGUHODWLYHDPRXQWRIUHQHZDEOHHQHUJ\XVHLQ WKHVFHQDULRVDQGWKHFRPSRVLWLRQ$
FOHDU VKLIW LVYLVLEOH LQ WKHGRPLQDQFHRIELRPDVV LQ WRPXFKKLJKHUFRQWULEXWLRQVRIPDLQO\ZLQGDQGVRODU
HQHUJ\,QPRVWVFHQDULRVELRPDVVUHPDLQVWKHODUJHVWUHQHZDEOHHQHUJ\VRXUFHLQH[FHSWIRUWKH(5VFHQDULR
ZKHUHVRODUDPRXQWVWR(-LQFRPSDUHGWR(-IRUELRPDVV7KHJURZWKRIELRPDVVZRXOGEHPDLQO\LQ
ELRPDVV HOHFWULFLW\ DQG ELRIXHOV > @ +\GUR SRZHU GRHV QRW VKRZ D ODUJH LQFUHDVH LQ WKH VFHQDULRV 7KH
DPRXQWRIZLQGUDQJHVIURP(-LQDQGIRUDFRQVLGHUDEOHSDUWFRQVLVWVRIRIIVKRUHZLQG>





,Q7DEOH WKH\HDUO\JURZWK UDWHVRI UHQHZDEOHHQHUJ\ LQ WKH VFHQDULRVDUHFRPSDUHG WR WKHSDVWJURZWK UDWHV
IURP 7DEOH  7KH EDVHOLQH VFHQDULR ,($ (73 '6 LV LQFOXGHG >@ DQG WKH UDQJH RI WKH  GHJUHHV VFHQDULRV LV
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LQFOXGHG>@5HPDUNDEOHLVWKDWHYHQWKHEDVHOLQH(73'6VFHQDULRFRQWDLQVDPXFKORZHUJURZWKLQHQHUJ\
XVH LQ WKH SHULRG  WKDQ LQ WKH SDVW  FRPSDUHG WR  SHU \HDU IRU SULPDU\ HQHUJ\ XVH 7KH 




VRXUFHVZLWKKLJKJURZWKUDWHV LQ WKHUDQJHRISHU\HDU LQWKHGHJUHHVVFHQDULRVDUHZLQGHVSHFLDOO\ZLQG
RIIVKRUHJHRWKHUPDOHOHFWULFLW\VRODUKHDW39DQG&63DQGRFHDQHQHUJ\
$OOLQDOOUHQHZDEOHHQHUJ\JURZVPXFKIDVWHUWKDQSULPDU\HQHUJ\XVHLQDOOGHJUHHVVFHQDULRVDQGHYHQLQWKH







 µµ µµ µ  ETP 6DS (2011-2050)  
2& (from base 
year to 2050) 
%LRPDVV      
Electricity      
Biofuels       
+\GUR      
:LQG      
Onshore 1$ 1$ 1$ 1$  
Offshore 1$ 1$ 1$ 1$  
*HRWKHUPDOHQHUJ\      
Electricity      
Heat      
6RODU      
Heat      
Photovoltaics      
CSPII      
7LGHZDYHDQGRFHDQ      
7RWDO5(      
Total primary energy use      




DUH EDVHG RQ WKH DYHUDJH JURZWK UDWHV SHU UHJLRQ IRU IRXU VHOHFWHG VFHQDULRV LQ WKH ,3&& 6SHFLDO 5HSRUW RQ
5HQHZDEOH(QHUJ\6RXUFHV DQG&OLPDWH&KDQJH0LWLJDWLRQ >@7KHVHYDOXHV DUH FRQVLVWHQWZLWK WKH ORZHU HQG
JURZWKUDWHVLQWKHGHJUHHVVFHQDULRVDVSUHVHQWHGLQ7DEOH)URPWKLVWDEOHLWLVFOHDUWKDWWKHQHHGHGFKDQJHLQ
SULPDU\HQHUJ\XVHLVPXFKVWURQJHUWKDQWKHFKDQJHLQUHQHZDEOHHQHUJ\JURZWKUDWHV7KH2(&'UHJLRQVDOOQHHG
QHJDWLYH JURZWK UDWHV IRU SULPDU\ HQHUJ\ XVHZKLOHPRVW QRQ2(&' UHJLRQV FDQ DIIRUG D OLPLWHG LQFUHDVH XS WR
\U
,Q WHUPRI UHQHZDEOHHQHUJ\ IRUPRVW UHJLRQVPXFKKLJKHUJURZWK UDWHV DUHQHHGHG IRU D ORQJ WLPHSHULRG




HQHUJ\ DQG LQFUHDVHG XVH RI UHQHZDEOH HQHUJ\ OHDGV WR LQFUHDVLQJ VKDUHV RI UHQHZDEOH HQHUJ\ RI  IRU
2(&'UHJLRQVDQGIRUQRQ2(&'UHJLRQVLQ






       
2(&'$PHULFDV       
2(&'$VLD2FHDQLD       
2(&'(XURSH       
/DWLQ$PHULFD       
0LGGOH(DVW       
1RQ2(&'(XURSH(XUDVLD       
$IULFD       
1RQ2(&'$VLD       


















WKH VKDUH RI ZLQG DQG VRODU DPRXQWLQJ WR  RI UHQHZDEOH HQHUJ\ XVH +RZHYHU PRVW QRWDEOH IURP WKLV




SDVW  \HDUV LQ2(&' FRXQWULHV H[FHSW IRU D FRXSOH RI \HDUV GXULQJ D WLPH RI UHFHVVLRQ 7KLVZRXOG WKHUHIRUH
UHTXLUHDEUHDFKIURPSDVWWUHQGV%XWHVSHFLDOO\IRUQRQ2(&'UHJLRQVWKHQHHGHGFKDQJHLVODUJH5HJLRQDOJURZWK
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>@.UH\9	&ODUNH/5ROHRIUHQHZDEOHHQHUJ\LQFOLPDWHPLWLJDWLRQDV\QWKHVLVRIUHFHQWVFHQDULRV&OLPDWH3ROLF\±

>@&RFKUDQ - 70DLD DQG0%D]LOLDQ 0HWDDQDO\VLV RI KLJK SHQHWUDWLRQ UHQHZDEOH HQHUJ\ VFHQDULRV5HQHZDEOH DQG 6XVWDLQDEOH
(QHUJ\5HYLHZVSS±
>@6DQWDOFR$+RZDQGZKHQ&KLQDZLOOH[FHHGLWVUHQHZDEOHHQHUJ\GHSOR\PHQWWDUJHWV(QHUJ\3ROLF\SS















9XXUHQ'3YDQ	:LOVRQ& &KDSWHU (QHUJ\3DWKZD\V IRU6XVWDLQDEOH'HYHORSPHQW*OREDO(QHUJ\$VVHVVPHQW 7RZDUGD
6XVWDLQDEOH)XWXUHSS&DPEULGJH8.&DPEULGJH8QLYHUVLW\3UHVV
>@ 5R\DO 'XWFK 6KHOO  1HZ /HQV 6FHQDULRV $ VKLIW LQ SHUVSHFWLYH IRU D ZRUOG LQ WUDQVLWLRQ 5HWULHYHG IURP
KWWSZZZVKHOOFRPJOREDOIXWXUHHQHUJ\VFHQDULRVQHZOHQVVFHQDULRVKWPO
>@81(3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